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                                                           INTRODUCTION 
The best and the most beautiful things in the world cannot be seen or even touched. They must 
be felt with the heart.” Hellen Keller.1 Of the total world population which is about 7.6 billion,2 
an estimated 253 million people live with vision impairment of which  36 million are blind and 
217 million have moderate to severe vision impairment.3 Among them, 19 million are visually 
impaired children under 15 years 3. The startling fact is that India is the home to the largest 
blind population accounting to about 12 million 4. 
Vision is one of the most important senses for interpreting the world around us, and when it is 
impaired in childhood, it can have ominous effects on physical, neurological, cognitive, and 
emotional development 5. Childhood blindness is one among the stiffling global problems 
,especially in developing countries and has been set as  one of the  priority targets of vision 2020. 
In comparison to adult blindness , blindness in children is crippling issue which vexes them for 
lifetime. Evenmore worrying is the fact that nearly two third of childhood blindness is 
preventable and many a times it goes unnoticed and irreversible. Thus it is an undone problem in 
the field of ophthalmology, which poses a great challenge to the medical profession, the 
professionals  and also  to health care administrators across the globe 6. 
Cataract and refractive errors remain as the common causes of visual impairment. However there 
is a decresed inclination towards treatment by people which is attributed to the barriers like  
increasing age and its influence on seeking health, increased cost of treatment and various social 
reasons which include the lack of eye care services in rural areas. This has led to low 
appreciation of needs and benefits from a routine eye examination, spectacle use and provision 
of surgical services 7. 
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The oral cavity is a 'window or mirror' to the overall health of the body and quite often divulges  
the early signs and symptoms of systemic diseases. Visually impaired people once being 
categorised as people with impairment are now been called with a term “ specially abled” where 
the tag of disability disappears from their mindsets. Despite this encouragement showered on 
them, parents of the visually impaired have a negative attitude towards dental care which reflects 
directly on the child. Act of futility by the parents, leading to their consideration of  their own 
childrens’s teeth as hopeless presents itself as a prime stumbling barrier in accessing dental care 
for the visually impaired children. Other barriers towards receiving optimal oral healthcare 
include presence of normal siblings, curb in finance from family and reluctance from the side of 
dental health care professional to provide good oral healthcare 8.  
 
National Programme for Control of Blindness (NPCB) was launched in the year 1976 by the 
government of India as a 100% government funded  scheme with the main aim  to reduce the 
prevalence of blindness from 1.4% to 0.3%. The survey  in 2001-02, estimated the prevalence of 
blindness to be 1.1%.  Rapid Survey on Avoidable Blindness conducted under National 
Programme for Control of Blindness during 2006-07 showed reduction in the prevalence of 
blindness from 1.1% (2001-02) to 1% (2006-07). Various initiatives are underway under 
National Programme for Control of Blindness (NPCB) towards achieving the goal of reducing 
the prevalence of blindness to 0.3% by the year 2020 9. Strenuous efforts round the clock are 
under way by the policy makers to reduce the prevalence of avoidable blindness by 25% by 2019 
10. 
There has been a steep rise in the initiatives taken towards the welfare of visually impaired 
people in terms of their overall health and well being by bureaucrats  round the globe  through 
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the Universal Eye Health initiative 10 (2014-2019) and also in India through the National 
Programme for Control of Blindness  and Visual Impairment 9. But inspite of the significant 
threat posed to this population by the dental diseases, there is a clearly a lack of initiative taken 
towards improving oral health of visually impaired  in India 11. 
The component of health promotion has spread  its benefits not only in terms of optimal health of 
individuals and the community, but also makes a substantial contribution to the field of 
economy. Health promotion has been defined as the “process of enabling people to increase 
control over and to improve health 12. 
Health promotion pertaining to the maintenance of oral hygiene is a cardinal aspect for every 
individual, including children with special health care needs . Such children are found to be 
recepients of  less oral care than the normal population, in spite of the high level of dental 
diseases among them. The oral health knowledge and  status of these vulnerable groups with 
visual impairment  should be improved by heightened awareness through paediatricians, health 
visitors, community and primary care teams 13.  
The most imperative criteria to be considered  when working with visually impaired adolescent 
children, whose oral hygiene practices are based on short term rewards and social 
attractiveness14,  is the need to emphasize  the importance of preventive dental care 15. Provision 
of dental care to the visually impaired children can be made even more fruitful with 
modifications in the behaviour management techniques based on the degree of disability, 
psychological development and social integration 15. Importantly, oral health education which is 
based on the principle of active involvement and reinforcement is found to be most effective in a 
school system where the children are relatively accessible and  already in a learning environment 
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and  is more conducive for teaching oral health practices and promoting oral health for such 
disadvantaged children 14. 
 Various modes of health promotion are  in practice, emphasising the importance of oral health 
which include the audio tapes 16, tooth models 15 , braille scripts, oral health talks 14 and even 
music based system 17. But there has been quite a lot of importance given to the braille and the 
tooth model based oral health education and promotion 18.  
Braille mode of writing had its idea conceived as early as in 1824 by Frenchman Louis Braille, 
with huge inspirations from the system devised by  French Army Captain  Charles Barbier de la 
Serre. Barbier de la Serre proposed it for his army men to compose and read messages at night 
without illumination 19. A  tactile writing system,traditionally written with embossed paper 19, it 
works through the activation of language area in the brain called the Wernicke’s area, thereby 
helping the visually impaired to conceive the braille text as a language 20. 
 
Tooth model based oral health education helps children learn the proper brushing technique with 
tactile perception. It is a combination of audio and tactile perception , now being adopted as a 
novel method to educate the visually impaired children 15. This involves initial verbal 
information about the importance of  oral cavity and teeth, followed by assistance to children to 
make them feel the teeth on a larger size model and assisting them in brushing with 
reinforcement 15. This method of oral health education is been employed owing to the lack of  
eye level communication in visually impaired children 15. 
There has been a dearth in literature regarding the assessment of oral health knowledge and oral 
heath status comparing braille and the model based education based on Audio Tactile 
Performance (ATP) method. 
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This study aims to assess the effect of braille based and tooth model based oral health education 
on oral health knowledge and oral heath status of visually impaired school children aged between 
10-17 years in Chennai city. 
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HYPOTHESIS 
 
RESEARCH QUESTION: 
Is there a difference in the effect of braille based and model health education 
programme  in improving the oral health knowledge and oral health status of 
visually impaired school children in  Chennai city? 
 
RESEARCH HYPOTHESIS: 
There is a difference in the effect of braille based and model health education 
programme  in improving the oral health knowledge and oral health status of 
visually impaired school children in  Chennai city 
 
NULL HYPOTHESIS: 
There is no difference in  the effect of braille based and model health education 
programme in improving the oral health knowledge and oral health status of 
visually impaired school children in  Chennai city. 
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                                      AIM AND OBJECTIVES 
AIM: 
To evaluate the effectiveness of braille based health education and tooth model 
based health education on oral health knowledge and oral health status of  10-17 
year old visually impaired school children in Chennai city 
OBJECTIVES: 
1. To assess the baseline oral health knowledge of visually impaired school 
children using WHO Oral Health Questionnaire for children -2013 21.  
2. To assess the baseline oral health status of the study population using the 
Plaque index by Silness and Loe (1964) 22 and Gingival Index by Loe and 
Silness (1963) 23. 
3. To assess the changes in oral health status of study population at third 
month after oral health education through braille script. 
4. To assess the changes in oral health status in the study population at  third 
month after oral health education through tooth models. 
5. To compare the changes in the oral health status between the braille group 
and tooth model based (ATP) group. 
Aim and objectives 
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6. To evaluate and compare changes in oral health knowledge of the study 
population pre and post intervention in the braille based group and tooth 
model based (ATP) group.   
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REVIEW OF LITERATURE 
Anaise JZ (1979)24 conducted a dental epidemiologic survey among 434 visually 
impaired, institutionalized  Israeli teenagers aged between 14 and 17 years to 
assess the oral hygiene status and periodontal status. In addition, 460 sighted 
teenagers were recruited in the study. Periodontal status was recorded using 
Russels’s Periodontal Index (PI) and Oral hygiene using Oral Hygiene Index-
Simplified (OHI-S). Higher mean  periodontal index scores (0.79±0.22) were 
recorded among visually impaired teenagers compared to sighted teenagers 
(0.23±0.25). Also the  OHI-S, DI and CI scores were found  to be significantly 
higher among visually impaired teenagers 2.03±0.28, 1.7±0.27, 0.32±0.29 
respectively when compared to the scores of sighted teenagers 
(1.33±0.32,1.08±0.27 and 0.26±0.28). It was inferred from the study that in the 
blind children group,  poor oral hygiene was related to higher rates of periodontal 
disease. Additionally, the periodontal needs and the dental health education needs 
were found to be higher among the visually impaired teenagers. 
Nandhini NS (2003)25 conducted an oral hygiene programme  among 150 visually 
impaired students (93 boys and 57 girls ) which aimed to create adaptations and 
routines that allow them to be self reliant in oral hygiene care. Interaction 
strategies and behaviour management skills were adopted to interact with and to 
improve the oral hygiene skills of the patients.Plastic tooth models were used as 
instructional aids.  Dental  health education was provided to all the children using 
braille script.85.33%  and 14.67% of the 150 children used tooth brush and fingers 
for cleaning their teeth.Horizontal method of tooth brushing was followed by 92% 
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of the children and 73.33% used toothpaste for brushing their teeth. The study 
recommended a specific sequence of brushing on all the teeth surfaces adequately 
by the visually impaired children for maintanance of optimal oral hygiene. A close 
association and consultation with experts from other releted fields regarding 
various treatment modalities can aid in achieving comprehensive health care for 
the visually impaired. 
Beverley CA, Bath PA and  Booth A  (2003) 26 conducted a systematic review to 
explore the health information needs and the gaps in  provision of health service 
among visually impaired people.Search engines like LISA and INSPEC 
(information and computer science),Medline, Embase, Cinahl,PsycINFO (medical, 
health and health related) , ERIC (educational literature) and Science Citation 
Index and ASSIA( pure and social science)  along with the general internet search 
using meta search engine Copernic were made use of to classify the studies based 
on 8 categories related to health information needs of visually impaired people. A 
total of 16 studies discussing on health information needs of visually impaired 
people were selected for the review out of the 1114 references initially identified 
using the search engines. Eight studies discussed regarding  information for 
healthy living (health promotion including dental health and general health), 5 
studies on information about visual impairment and coping with it and three 
studies regarding information on access to health services like medication labels, 
appointment letters and test results.Barriers at individual , community and societal 
level were analysed which proved to be roadblocks for provision of proper health 
information to visually impaired people. Also,there has been a lack of a 
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coordinated approach to provide health information between health, social care and 
information providers.which can be ascribed to the process of registration process. 
Another consideration is the tendency to treat visually impaired people as a 
homogenous group, assuming that they have the same needs regardless of their 
age, sex and ethnic factors. However, the health information needs vary among 
patients at different times and in different stages of disease process. It is also 
imperative that a significant contribution from the side of patients’ is critical to 
clinical decision making thereby leading inevitably to even greater demand for 
information. The study concluded that there was an urgent need to produce health 
and social care information in different formats. Health care professionals need to 
work with fellow professionals from social care and information to coordinate on 
the area of provision of health information. 
Shih YH, Chang CHS (2005) 27 developed a oral hygiene program which served 
the specific needs of the 3 visually impaired children and anaylsed its effect on 
their oral hygiene. The oral hygiene program had two parts. The first part 
comprised of classroom discussions with full teeth model, carved plaster model 
and toothbrushes on structure and functions of mouth, benefits of brushing and use 
of dental floss by the vision teacher. The second part focussed on individualised  
oral hygiene skills taught to the children by the dentist. Plaque control record 
(PCR) was used to record the baseline and followup plaque scores of the children. 
The decrease in the plaque scores post oral hygiene teaching program were 46%, 
15%, 41% for 3 students. Classroom education and personalized model based oral 
                                                                                                   Review of literature 
 
12 
 
health education prove to be effective aids in improving oral hygiene among the 
visually impaired children. 
Yalcinkaya SE, Atalay T (2006) 28 conducted a study to appraise the potency of a 
repeated oral health motivational/instructional programme on oral health 
knowledge and oral health status of 65 visually impaired school children in Veysel 
Vardal Visually Impaireds’ Boarding School, Kilyos, Sariyer, Istanbul. A 24 item 
verbal questionnaire was developed to record their general health, impairment, the 
socioeconomic profile and education level of their parents, oral health knowledge, 
sources of information about oral health, awareness of sugar intake/caries risk, 
frequency of dental check-ups, oral hygiene habits, as well as any difficulties they 
experienced thereby.Baseline plaque scores were recoreded by one examiner.One 
to one oral health education programme was delivered to the students which 
focussed on practical oral hygiene instructions taught on enlarged dental models 
with larger toothbrushes , deliverance of message on significance of fresh breath  
and suggestions on diet including ways to reduce sugar consumption.Decline in the 
plaque and gingival index scores were observed with the difference in the last visit  
[(PI-1st visit-1.30±0.46 and 4th visit-0.85±0.40) and GI- 1st visit- 1.17±0.38 and 4th 
visit- 0.80±0.36)] being statistically significant (p<0.001). Also, there was a 
considerable improvement in the knowledge among the children regarding oral 
health upon deliverance of this repeated motivation oral hygiene programme. A 
modified teaching approach focussing on reinforcement of oral hygiene 
instructions can aid in establishing adequate oral health knowledge among the 
visually impaired children. 
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Smutkeeree A, Rojlakkanawong N, Yimcharoen V (2011) 29 conducted  a 
research to compare the efficacy of horizontal scrub method and modified bass 
tooth brushing methods on oral hygiene of 10-12 year old visually impaired school 
children in Bangkok. Baseline plaque scores were recorded using Quigley Hein 
Plaque Index and the gingival condition using Gingival Index of Loe and Silness. 
The group of participants with similar scores in plaque index and gingival index 
werer randomly assigned to Modified bass method or horizontal scrub method by 
coun flipping..Each participant was then instructed individually( 2 minutes 
brushing twice daily)  in the toothbrushing method  which was randomly assigned 
to them , by verbal and tactile methods . Followup plaque and gingival scores were 
recorded at the 1 month and 6 month intervals .The mean plaque scores reduced 
significantly from 3.89±0.28 to 3.36±0.56 in the modified bass group and from 
3.78±0.36 to 3.27±0.56 in the horizontal scrub group (p=0.000). Similarly, steady 
decline was found in the gingival scores as well (modified bass group- 2.78±0.38 
to 2.43±0.34 and horizontal scrub group- 2.65±0.24 to 2.42±0.28) which was 
statistically significant (p=0.000 in both the groups). Moreover, teaching the  
modified bass technique to  children took a longer time than horizontal scrub 
technique (p=0.000).Verbal and tactile toothbrushing instructions are important in 
helping the visually impaired children improve their oral hygiene. 
Kumar S, Konde S, Raj S, Agarwal M (2012) 30 assessed the impact of oral 
health education using braille and models on the oral status of  50 visually 
impaired children in Karnataka. Oral health knowledge of the children  was 
assessed using a questionnaire which dealt about dental caries , tooth brushing, 
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dentifrices and eating habits. One to one oral health education and motivation in 
accordance with the skills were provided for the children  where  modified bass 
method of brushing was taught using models. Oral health instructions were also 
given through braille.Additionally, the  baseline salivary mutans streptococci and 
Lactobacillus count was also assessed. The children were then divided into 2 
groups where one group was given flouridated dentifrices and the other group, non 
flouridated dentifrices. Baseline DMFT , deft, OHI-S scores were recorded. Recall 
visits were made at 3,6 and 12 months when a new tooth brush  and a dentifrice 
were given to the children during each of the visits. Periodic reinforcement of oral 
hygiene instructions was given to each child. The OHI-S scores were found be on 
the decline at 3, 6 and 12 months. The fluoridated dentifrice group had the least 
mean OHI-S scores compared  to the non fluoridated dentifrice group at the 12th 
month evaluation (fluoridated group- 0.878±0.276,  non fluoridated group- 
1.155±0.203) which was statistically significant compared to the baseline  mean 
OHI-S scores ( fluoridated group-2.626±0.351,non fluoridated group-
2.818±0.440). It was also inferred from the research that  there was a positive 
correlation between OHI-S index and oral health awareness at the 12 month 
(+0.278). Periodic education and motivation accompanied by reinforcement prove 
to be fruitful in improving the oral hygiene among visually impaired children. 
Hebbal M, Ankola AV (2012) 31 conducted a research on 120 visually impaired 
children aged between 6 and 18 years in a blind school at Belgaum. The study was 
initiated with a series of interactive session with the children to understand their 
level of comprehension .Baseline plaque scores were recorded  with Silness and 
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Loe Plaque index. A special method of health education termed Audio Tactile 
performance (ATP) method was used to upskill the students regarding oral hygiene 
maintenance. The children were first informed verbally about the importance of 
teeth , method of brushing and then were made to feel the teeth on a large size 
model followed by brushing on the model using Fones method with assistance.The 
procedure was repeated till the children could perform with relative ease.Periodic 
reinforcement using the ATP method was imparted at an interval of 9 months and 
the follow up plaque scores were recorded after 18 months. There was a 
statistically significant difference in the mean pre and post health education plaque 
scores with 77 children falling under the good category post health education 
(P<0.001).Also the mean difference between pre and post plaque scores(baseline -
1.41 followup-0.63) and was 0.78 which was also statistically significant 
(p<0.001). Customised methods of oral health education can aid the visually 
impaired children in following acceptable levels of oral hygiene. 
Kumar RV, Fareed N, Shanthi M (2013) 32 conducted a single blind repeated 
measure trial to study the effects of an oral health education program with and 
without self maintainable oral hygiene skills among 159 visually impaired children 
aged between 15 and 17 years in Nellore, Andhra Pradesh, India. Basic health 
education was given to students based on their grading in school (lower primary , 
higher primary and secondary) by Socratic method. The health education stressed 
upon importance of oral health, functions of teeth, importance of teeth , functions 
of tooth brush, importance of twice a day brushing, emphasis on harmful habits, 
beneficial and harmful foods for oral health, emergency self care in case of injury 
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to the teeth, and the appropriate time to seek professional dental help. Written 
material in the form of braille which included contents based on the level of 
understanding were distributed to the students for self learning. The case group 
was trained in self maintainable oral hygiene skills which included identifying the 
tooth brush and paste in their bathrooms, maintenance of toothbrush, dispensing of 
tooth paste on the brush without assistance, training on an appropriate method of 
tooth brushing which could help them master the method on their own, help them 
feel the normal tooth and carious tooth by touch and kinesthetic senses, enabling 
them to identify food debris with a toothpick and to enable them clean the food 
debris present on tooth surfaces and the dental flossing methods using indigenous 
material for whom it is deemed to be necessary. Three further evaluations were 
performed in the study which extended for a period of 11 months. Plaque Control 
Record (PCR) was used to assess the plaque scores both at baseline and 
followup.There was a consistent and statistically significant drop in the mean PCR 
values among children who were taught self maintainable oral hygiene skills from 
baseline to III evaluation in all the three groups (group 1- 19.34±3.6 to 7.13±2.1, 
group 2- 17.36±1.2 to 5.28±3.1, group 3- 24.21±1.2 to 9.4±2.3). On the contrary, 
the controls showed an increase in PCR values following initial reduction.Training 
the visually impaired children to perform their basic oral hygiene measures 
independently will lead to a significant improvement in their oral hygine as the 
kinesthetic, olfactory and auditory senses are better in visually impaired subjects 
compared to sighted subjects. 
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Shetty V,  Hegde AM ,Varghese E , Shetty V (2013)33 conducted  a study to 
assess the efficacy of a specially formulated Oral Health Education program based 
on music among blind children. Baseline gingival health status was recorded using 
Modified Gingival Index (Lobene, Weatherford et al  1986) and the baseline oral 
hygiene using Quigley Hein Plaque Index. An oral health educational talk was 
delivered which stressed upon the importance of teeth, why and how they decay, 
benefits of proper oral hygiene procedures and the importance of proper diet.Teeth 
models were provided upon which the modelling clay and zinc phosphate cement 
were placed to simulate boggy gums and calculus respectively. A pre recorded 
music /audio play which consisted of the tooth brushing instructions were taught to 
the children as well as their care providers. The audio stressed upon the direction 
of tooth brushing for each surface , quadrant and jaw and timed so as to give equal 
importance to all surfaces. The song was played on repeatedly until the children 
were able to satisfactorily brush their teeth unassisted.The 98 children were then 
divided into 2 groups where one group was given 2 weeks period of reinforced 
toothbrushing and the other group 1 month period of reinforced toothbrushing . 
Reinforcement was given by distributing the copies of the song to caretakers and 
school authorities to be played everyday at school for the children to brush their 
teeth, supervised by their caretakers. The children were subjected to reevaluation 
of their gingival status and their oral hygiene status. There was a significant 
decrease in the plaque scores in group 2 where the mean difference was greater 
when compared to the group 1 ( group 2-0.2562 and group 1- 0.1168) which 
sugested that the longer period of reinforcement significantly improved the oral 
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hygiene.Similar results were seen with regard to the gingival health where, the 
mean difference in group 2 was greater ( 0.3253 ) compared to group 1 (0.1904) 
which was statistically significant(p<0.001). Thus, a specific oral health education 
program targeting the visually impaired children with a longer period of 
reinforcement significantly improved the oral health status among them 
Kadkhoda Z , Rezaei1A  Amiri A (2014)34 designed a research to investigate the 
effect of a special care instruction program among 51 visually impaired children in 
Iran. The knowledge of the children regarding oral health was eveluated at baseline 
using a questionnaire. The children were taught to brush their teeth by M.Stilman 
method with special attention being laid to the use of the subjects fingers to obtain 
better results.Care was taken to make sure that the children learnt the oral hygiene 
instructions thoroughly before leaving the dental office. The study period started 
only after the subjects had fully learned the instructions. Plaque index (PI) and 
Papillary Bleeding Index (PBI) were measured at baseline and after 2 weeks. There 
was a reduction in the mean Total plaque index (TPI) scores (females- 1.3038 to 
0.5196 and males-1.5240 to 0.6480)  and also the Total Papillary Bleeding Index 
(TPBI) scores (females-1.4346 to 0.5885 and males- 1.2200 to 0.4120), proving 
that the special care instruction program targeting oral health was effective among 
the visually impaired children. Thus the depth and severity of dental plaque in 
blind individuals could be better controlled by a controlled and supervised oral 
health educational program involving tactile sense in particular. 
Ganapathi AK et al .(2015) 13 conducted a study to assess the effectiveness of 
oral health education through four different sensory inputs on children aged 
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between 8-14 years in 2 blind schools of Hyderabad city. Baseline plaque scores 
were collected using modified Quigley-Hein plaque index. The knowledge 
regarding oral health was assessed using a questionnaire with 18 closed ended  
questions. Audio, braille based education, model based education and a 
combination of the audio, braille and tooth model were the four types of sensory 
inputs while the fifth group acted as a control group. The oral health education was 
given to the students, stressed upon the importance of oral care, brushing 
techniques and the importance of brushing, inter dental cleaning, aetiology of 
dental caries and periodontal diseases, preventive methods - the role of fluorides 
for having a healthy mouth. Follow up plaque scores and the knowledge of 
children on oral health was assessed after 8 weeks. There was a statistically 
significant increase in knowledge scores post intervention (p<0.0010)  in all the 4 
groups which received health education (group 1-pre questionnaire 1- 4.45±1.78 to 
post questionnaire  11.88±2.04, group 2- pre questionnaire- 3.27±1.24 to post 
questionnaire-6.27±1.52, group 3 – pre questionnaire- 3.25±1.53 to post 
questionnaire 10.95±2.19 and group 4- pre questionnaire -3.05±1.38 to post 
questionnaire- 12.33±1.97) . The plaque scores also showed a considerable 
reduction post intervention in the 4 groups. Children in the audio group (group 1)  
had the least mean plaque scores [ pre-3.02±0.90 to post-2.07±0.63 (p<0.001)] 
followed by the children in multisensory group and tooth models group. The 
daunting task of improving the oral hygiene among children with visual 
impairment can be achieved by delivering oral health education by different 
innovative modes. 
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 Joybell C, Krishnan R,  Suresh Kumar V (2015)15 orchesterated a research to 
evaluate the effectiveness of Fones method of brushing and Modified Bass method 
on oral hygiene of 80 children using the Audio Tactile Performance (ATP) 
technique. The ATP technique involved the initial verbal instructions about the 
importance of teeth and method of brushing, tactile perception of the visually 
impaired children by making them feel the teeth on a larger size model and 
teaching them to brush their own teeth with assistance. Baseline plaque scores 
were recorded using the Sillness and Loe Plaque Index .Followup scores were 
recorded after 2 months. There was a decline in the mean plaque scores post health 
education (1.499±0.30 to 0.687±0.26) for children whom were taught Fone’s 
method of tooth brushingwhich was statistically significant (p<0.0001). There was 
also a considerable decline in the plaque scores in children who were taught the 
Modified Bass method of brushing.Motivation and meticulous training provided to 
the children using the ATP technique could alter the frequency of brushing and 
inturn improve their oral hygiene. 
Mahantesha T et al  (2015)35 compared the efficacy of braille and audio 
recordings in delivering oral health education to visually impaired school children 
in Karnataka.A total of 50 children were divided into two groups A and B (25 in 
each group) where, group A were given braille script and group B , the oral 
hygiene instructions in the form of  audio recordings.Circular method of tooth 
brushing was taught to all the children in addition to regular flossing and the habit 
of rinsing the mouth after every meal. The Patient Hygiene Performance Index 
(PHP) was used to measure plaque at baseline, 7 days and after 3 
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months.Reduction in the PHP scores were observed at 3 months from baseline 
[(groupA- baseline 3.88±0.33 and  3 months followup- 2.47±0.43) and (group B- 
baseline 3.90±0.38 and 3 months followup- 2.86±0.42)]. Comparison between the 
groups A and B at different time intervals showed a statistically significant mean 
difference[(Group A – baseline to 3 months -1.40) and group B –baseline to 3 
months -1.03)] (p<0.001) .Thus proper methods of educating the visually impaired 
on oral health will invariably improve the oral hygiene among them. 
Chowdary PB, Uloopi KS, Vinay C, Rao VV, Rayala C. (2016)36 orchestrated a 
research to analyse the impact of verbal instructions, braille text and tactile 
demonstration as an educative tool to motivate and improve the oral health status 
of visually impaired school children in Vishnupuram, Andhra Pradesh, India. 120 
children (divided into 3 groups with 40  in each group) aged between 6-16 years 
were initially assessed for baseline plaque and gingival scores (Silness and Loe 
plaque index and Loe and Silness gingival index) and their caries status was 
recorded with DMFT index.  Post interventional assessment of plaque and gingival 
scores were carried out at 1, 3 and 6 month intervals. The intragroup comparison of 
mean plaque scores showed a steady decline from baseline to 6 months in all the 3 
groups with greater reduction observed at 6 months interval.Inter group 
comparsion showed greater reduction in plaque scores in the group III 
(combination of verbal,braille and tactile modes) compared to braille and tactile 
groups at 6 months interval [baseline -1.09±0.19 to 6 months followup- 0.32±0.17 
which was statistically significant (P<0.000). Oral health education by braille , 
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audio and tactile modes along with self maintaining skill contributes to maximum 
benefits in improvement of oral hygiene among visually impaired children. 
Bhor K, Shetty V, Garcha V, Nimbulkar GC (2016)14 conducted an 
interventional study to evaluate the effect of braille script and a combination of 
braille and Oral Health Talk (OHT) on oral health knowledge and oral health status 
of 74 visually impaired school children in a blind school in Pune. Baseline oral 
hygiene practices were recorded . Oral health knowledge at baseline was recorded 
using a questionnaire and oral health status was measured using simplified Oral 
Hygien Index (OHI-S). Oral Health education was delivered to both group A and 
B in a booklet typed in Marathi braille for 20 minutes. Group B received an 
additional 20 min Oral Health Talk (OHT) based on the booklet. A significant 
difference in the mean scores of Simplified Debris Index (DI‑S) component was 
seen in Group B (1.09±0.48 to 0.62±0.26) as compared to Group A  (1.19±0.41 to 
0.77±0.31) at the 6th week follow-up [ (p<0.005). Regarding brushing practices, 
the participants in Group B showed a statistically significant difference in practice 
of brushing teeth twice daily compared to Group A. There was a statistically 
significant increase in the mean knowledge scores of particpiants in Group B 
(0.57±0.89 to 4.95±1.6) (p<0.005). Oral health education delivered in the form of 
braille script and Oral Health Talk (OHT) were instrumental in improving the 
knowledge regarding oral health which further translated into better oral hygiene 
status and practices. 
Krishnakumar R, Silla SS, Durai SK, Govindarajan M, Ahamed SS, 
Mathivanan L (2016) 37 compared the effects of the innovative Audio Tactile 
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performance technique and audio mode of health education on oral hygiene of 
visually impaired school children. Baseline plaque scores were charted down after 
which the two modes of oral health education were delivered. Reinforcement of 
the same methods of education was performed after 2 months.  Followup mean 
plaque scores showed a statistically significant (p=0.001) decline in the children 
who were given audio tactile mode of education (pre-1.28±0.40 to post 0.95±0.19) 
. Audio tactile method has been proven to be an effective mode of delivering oral 
health education owing to the strong motivation among children, the meticulous 
training and the reinforcement given by the educators to the children. 
Shahabudin S,  Hashim H, Omar M (2016)38 conducted a study among 38 
visually impaired students (partially blind and completely blind)  to investigate the 
effect of dental health education tools (Braille and audio narration) focussing on 
the importance of maintaining oral hygiene. Pre and post intervention oral hygiene  
scores were assessed using Oral Hygiene Index Simplified (OHI-S). Reduction in 
the scores post intervention was statistically significant among students who were 
completely blind [median- pre- 2.1 and post 2.0] (p=0.025). The dental hygiene 
tools had a positive effect in improving oral hygiene among visually impaired 
children. 
Debnath A, Srivastava BK, Shetty P, Eshwar S (2017)17 conducted a non 
randomised control trial among 40 visually impaired children in a blind school in 
Bangalore, using a music based brushing technique, model based oral health 
education and braille based oral health education. Oral health knowledge of the 
children was assessed using a questionnaire and the oral health status using 
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Sillness and Loe Plaque index (PI). There was a significant difference in the  mean 
oral health knowledgem scores pre(3.18) and post (8.97) health education 
intervention.The knowledge regarding the tooth brushing also improved among the 
students to 92.5% after intervention which was also statistically significant 
(p<0.005). There was also a significant improvement in the oral health status of 
children as 67.5% had good plaque scores after the intervention. The modified 
dental health education module with its pillars of braille based health education, 
music based oral health education and tactile model based oral health education 
contributed to significant improvement in the oral health knowledge and oral 
health status among visually impaired children. 
Mudunuri S, Sharma A ,Subramaniam P (2017)39 compared oral health 
education based on lecture, tooth models ( Demonstration on models using Tell 
and Touch –DMTT) and self training. 60 children aged between 8 and 18 years 
from a residential blind school in Bangalore were recruited for the study. Children 
were divided into 3 groups where group I received a 20 minute lecture, group II 
received oral health education by DMTT method in addition to the lecture and 
group III receiving oral health education by self training method. Initially, the 
knowlede of  children on importance of oral hygiene and their personal experience 
with dental care was assessed using a structured questionnaire.Oral hygiene 
instructions in braille were provided to all children. The children were asked to 
perform tooth brushing and oral rinsing  which they learnt through the different 
health education methods. 55% of the children felt the importance of teeth for 
chewing and 41% for speech. 69% of the children took care of their teeth only by 
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brushing. 71% of the chidren had not visited the dentist before. 89% of the 
children reported that they were able to brush independently after their receipt of 
oral health education. About 70% of children in the  group II were able to 
efficiently demonstrate the practise of brushing and rinsing which was taught to 
them compared to the children in group I , where only 20% could follow the 
instructions and 60% with some difficulty. Demonstration on Models by Tell and 
Touch proved to be the most accepted and preferred method of delivering oral 
health education compared to other methods owing to the individual attention 
being given in this method to each child and the tactile discrimination ability 
which increases by practice. 
Gautam A, Bhambal A, Moghe S (2017)16 organised a research on 60 visually 
impaired children aged between 5 and 18 years to of oral health education by audio 
aids, braille and tactile models on their oral hygiene. The 60 children were divided 
into 3 groups of 20 in each group (group A- Audio aids+ braille, group B- Audio 
aids+ tactile models and group C- audio aids +braille + tactile models).Instructions 
on how to brush –(Modified bass technique) were delivered to the children using 
these three different modes.Baseline oral hygiene scores were recorded using 
Patient Hygiene Performance (PHP) index.Followup PHP scores were recorded at 
1 and 3 month intervals. The reduction in PHP scores were found to be greater 
among children in Group C(audio+braille+tactile) where the mean plaque scores 
were on the decline from 0.6500 at baseline to 0.1500 at the 3 month followup 
which was statistically significant (p=0.004). Proper health education through 
combination of audio , braille and tactile modes will bring about an effective 
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change in the oral health behaviour of visually impaired children thereby 
improving the oral hygiene among them. 
Gautam A, Bhambal A, Moghe S. (2018)18 organised a research to assess the 
effect of audio aids, braille and tactile models on oral health status of 60 visually 
impaired school children aged between 6 and 16 years  in a blind school in Bhopal. 
Baseline plaque and gingival scores were recorded after which , instructions for 
maintaining good oral hygiene and the proper brushing and flossing  techniques   
using the audio aids, braille and the tactile tooth models were explained to all the 
children. Plaque and gingival index scores were recorded 1 month post 
intervention to assess the efficacy of children maintaining their oral hygiene. 
Reinforcement of instructions were given and the follow up plaque and gingival 
scores were recorded after 3 months. There was a considerable decrease in both the 
plaque and gingival scores from baseline to 3 months in all the 3 intervention 
groups. There was a statistically significant decrease in the mean  plaque scores in 
the combination group (audio+ tactile+ braille) when compared to other groups 
(0.85 to 0.25) (p=0.002). Also , there was a considerable decline in the mean 
gingival index scores in the children belonging to the combination group(audio+ 
tactile+ braille) ( 0.65 to 0.10) at 3 months which was statistically significant 
(p=0.03). Thus, audio aids, tactile models and braille prove to be  effective tools of 
heath education to improve the oral hygiene of visually impaired children. 
Gautam A, Bhambal A, Moghe S. 
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MATERIALS AND METHODS 
Study Design: Interventional study. 
Study Setting: School setting. 
Study Duration: 3 months. 
Study Population: 10-17 year old visually impaired students of Saint Louis 
Institute for Deaf and Blind, Adyar, Chennai. 
 
ETHICAL CLEARANCE: 
A detailed study protocol was prepared and submitted to the Institution Review 
Board of Ragas Dental College and Hospital, Chennai for consent. This 
interventional study was started after obtaining ethical clearance (Annexure - I) . 
The study was registered under the clinical trial registry of India with the 
reference number (REF/2017/09/015288) (Annexure – II). 
 
PERMISSION FROM AUTHORITIES: 
Permission to conduct the study was obtained from the Principal of Saint Louis 
Institute for Deaf and Blind, Adyar, Chennai. (Annexure – III) . Further consent 
to participate in this study was also obtained from the parents of participants. 
(Annexure – IV). Oral assent of the children to participate in the study  was also 
obtained . 
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STUDY DESIGN: 
This study was designed to assess and compare the effectiveness of braille based 
and model based  health education  on the oral health knowledge and oral health 
status of the 10-17 year old visually impaired school children in Chennai. Two 
hundred and ten students were screened of which one hundred and twelve 
students who met the inclusion and exclusion criteria were allocated into the 
braille and the tooth model group. 
The oral health knowledge, attitude and practice  among the blind children  at 
baseline was assessed using the WHO Oral Health Questionnaire for children 
21(Annexure-V). The Oral Health Status of students in both the groups was 
assessed using Plaque Index (Silness and Loe 1964 22) and Gingival Index (Loe 
and Silness 1963 23). The students of both the groups were initially taught about 
the basics of oral cavity which included information on parts of oral cavity, 
deciduous and permanent teeth, the number of teeth and functions of teeth and 
tongue in general. After baseline examination, the two modes of intervention- 
health education through braille script and through tooth models was given (June 
2018). Follow up examinations were carried out among both the groups at the 
third month (September 2018) . The oral health knowledge was assessed again 
using the WHO Oral Health Questionnaire for children and the oral health status, 
using plaque index and Gingival Index . The time frame for the study was three 
months (June  2018 to September 2018). 
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ELIGIBILITY CRITERIA: 
INCLUSION CRITERIA: 
1. Children aged between 10-17 years 
2. Children who are certified by the ophthalmologist as 100% blind-  
(‘Blindness’ -defined as visual acuity of less than 3/60, or a corresponding 
visual field loss to less than 10°, in the better eye with the best possible 
correction- WHO). 
3. Parents/guardians of the school children who gave consent for their child 
to participate in the study. 
4. Participants with baseline Plaque Index score and Gingival Index score 
more than 1. 
EXCLUSION CRITERIA: 
1. Children who had any systemic diseases. 
2. Uncooperative children. 
3. Children who had visited the dentist within 3 months from the 
commencement  of the study. 
4. Children whose parents did not wish to give consent. 
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SAMPLE SIZE ESTIMATION: 
The sample size for each group was calculated using the G*Power sample size 
calculator software, version 3.1.92 (Annexure VI). 
The following inputs were given in the software; the alpha error was set at 5% 
(0.05) with 80% (0.08) as the power of the study and the effect size 0.5. After the 
necessary inputs were given, the sample size estimated was 51 in each group. 
Hence, anticipating the drop out of the study subjects in the follow up period, the 
sample size was increased by 10%. 
n = 51+10% (51) = 51+ 5.1 for each group 
≈ 56 for each group 
Hence 56 subjects were recruited for each group. A total of 112 subjects were 
recruited for the study. 
 
RECRUITMENT OF THE STUDY SUBJECTS: 
Two blind schools in the study site were approached and the nature and purpose 
of the study was explained, out of which only one school gave permission to 
conduct the study among their students. 
Initially, all the 210 students, from standard VI to standard XII aged between 10-
17 years were screened in the school premises. Among them,  a total of 150 
students who met the inclusion and the exclusion criteria were identified. The 
participants and their parents were explained about the nature and purpose of the 
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study and their doubts were cleared. Informed consent form was given to parents 
of all the selected participants  which was duly filled and signed by them. Only 
those students whose parents gave consent for their children to participate in the 
study were selected. Finally, a total of 112 subjects were included in the study.  
 
CALIBRATION OF THE EXAMINER: 
The investigator was adequately trained for scoring indices and providing oral 
health education using various oral health education aids including tooth models 
at the Department of Public Health Dentistry, Ragas Dental College and Hospital, 
Chennai, under the supervision of the head of the department. The calibrated 
investigator recorded all the indices such as Plaque Index and Gingival Index. 
 
BASELINE DATA COLLECTION: 
DEMOGRAPHIC DATA: 
Data pertaining to name, age and gender, standard of study and the contact 
number of their parents  were obtained  prior to the clinical examination. 
The study was conducted in 3 phases, 
1. Screening for eligibility (June 2018) 
2. The Interventional Phase (June 2018) 
3. Follow up ( September 2018) 
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1.  SCREENING FOR ELIGIBILITY: 
All the 210 students were screened as per Type III oral examination 
recommended by the American Dental Association (ADA). The co investigator 
examined the participants and the findings were recorded by another examiner. 
(Photograph 1). 
Screening was done for three consecutive days. The necessary instruments were 
autoclaved and carried to the school each day. During the screening, chemical 
method of disinfection using Korsolex diluted with water was used. Used 
instruments were washed and placed in the disinfection solution for 30 minutes, 
then re-washed and drained well. After each day of screening, the entire sets of 
instruments were autoclaved. 
Seventy students were screened every day. On the first day, the students of the 
sixth ,seventh , eighth standard were screened. On the Second day, the students of 
the nineth and tenth standard were screened. On the third day the, eleventh and 
twelfth standard students and the  students of other standards who were not 
available for examination on the previous days were screened until the final 
sample size  was reached. Oral health education was given to all the students  
through lecture method. 
The armamentarium used for screening (Photograph 5) was: 
1. Plane mouth mirrors 
2. Explorers (No.23 Shepard’s Hook) 
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3. Tweezers 
4. WHO Probe 
5. Kidney Trays 
6. Sterlizing solution (Korsolex®) 
7. Rectangular Trays 
8. Artificial Light Source 
9. Cotton rolls 
The students were made to sit on a chair that was available in their classroom. The 
school  records were verified and the teachers and the principal of  were consulted 
to ensure that the selected participants did not suffer from any systemic ailments  
or learning disability. 
One hundred and fifty students who fulfilled the inclusion and exclusion criteria 
were provided with parent’s consent form and 112 students whose parents gave 
their consent  for their child to participate in the study were allocated into braille 
group  and the tooth model group based on coin toss method.  
The awareness of the participants about oral health was collected using a WHO 
Oral Health Questionnaire (Annexure V). Interview method was used to collect 
data regarding their awareness about oral health. 
Under adequate illumination, the oral health status of the students was assessed 
using Plaque Index and Gingival Index. After clinical examination, Oral Health 
Education was given to all the participants by the co-investigator for a period of 
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30 minutes on the first day. Braille based and tooth model based health education 
methods  were used in the study. 
INTERVENTION (June 2018) 
BRAILLE GROUP: 
In the braille method of health education, 7 oral health tips were translated to 
english braille and provided to the participants of  braille group which included.  
a) Brush your teeth twice daily.  
b) Floss once a day.  
c) Clean your tongue daily.  
d) Rinse your mouth after every meal.  
e) Eat nutritious food.  
f) Limit snacking between meals.  
g) Visit dentist every six months. 
TOOTH MODEL GROUP: 
In the tooth model group , the co- investigator provided health education to the 
participants through Audio Tactile Performance (ATP) technique using a larger 
size tooth model. The ATP technique involved initial verbal instruction about the 
teeth and they were made to feel the teeth on a larger size model and then they 
were asked to brush with assistance 15. 
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FOLLOW UP (SEPTEMBER 2018): 
Three months after the intervention was completed, follow up data was collected. 
At the third month , oral health status of the participants in both the groups was 
examined using Plaque Index (Silness and Loe, 1964 )22 and Gingival Index (Loe 
and Silness ,1963)23. Also, their awareness about oral health was assessed using 
WHO Oral Health Questionnaire for Children.  
 
STATISTICAL ANALYSIS: 
The following statistical procedures were carried out:- 
1. Data compilation and Presentation 
2. Statistical Analysis 
I. Data Compilation and Presentation: 
 Data obtained were compiled systematically in Microsoft Excel 
spreadsheet (Annexure VII). The dataset was subdivided and distributed 
meaningfully and presented as graphs and tables. 
II. Statistical Analysis: 
 Statistical Analysis were performed using a personal computer in 
Statistical Package for Social Science software (SPSS Version 20, USA 2013). 
Data comparison was done by applying specific statistical tests to find out the 
statistical significance of the obtained results. 
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Kolmogrov-Smirnov and Shapiro-Wilks normality tests were used to check 
whether the variables follow normal distribution. For variables that did not  
follow normal distribution, Wilcoxo signed rank test and Mann Whitney U  test 
were used to compare mean values within and between groups respectively. To 
compare proportions between groups Chi-Square test was used . 
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                       Flowchart illustrating the methodology of the study: 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                               
Assessed for eligibility 
n = 210 
Excluded (n=60) 
Reasons – Not suitable under the eligibility 
criteria 
Included in the study  
n = 150 
Excluded (n=38) 
Reasons –Parents did not wish to provide 
consent. 
Included for the study  
n = 112 
Randomization - Coin toss method for braille 
group and tooth model group (n=56 in each 
group) 
Allotted to tooth model group –  
received Oral Health Education through 
larger size tooth models  (n=56) 
Allotted to Braille group – Received Oral 
Health Education through braille script 
(n=56) 
Oral Health Education to all 
Participants 
 
Analyzed n=112 
At 3rd month  
 
3rd month loss to followup (n=0) 
Photographs 
 
Photograph 1: CO-INVESTIGATOR SCREENING THE STUDENTS BASED ON THE 
INCLUSION AND EXCLUSION CRITERIA 
 
Photograph 2: CO-INVESTIGATOR DELIVERING TOOTH MODEL BASED HEALTH 
EDUCATION (AUDIO TACTILE PERFORMANCE METHOD)  
 
 
Photographs 
 
 
Photograph 3: STUDY PARTICIPANT PERFORMING THE AUDIO TACTILE 
PERFORMANCE TECHNIQUE  
 
Photograph 4 : A STUDENT READING ORAL HEALTH INSTRUCTIONS IN BRAILLE  
 
 
 
Photographs 
 
      Photograph 4 : ARMAMENTARIUM USED 
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                                                    RESULTS 
112 students took part in the final study. All of them were boys. Of the 112       
students 56 were allotted to braille based group and 56 were allotted to tooth 
model based group.                                                                                                   . 
 
 
 
 
 
 
 
5656
Figure 1. Distribution of study participants at 
baseline between two groups
BRAILLE BASED GROUP
MODEL BASED GROUP
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Table 1: DISTRIBUTION OF STUDY PARTICIPANTS  BASED ON 
THEIR AGE 
AGE 
NUMBER OF 
STUDENTS 
TOTAL BRAILLE 
BASED 
GROUP 
MODEL 
BASED 
GROUP 
10 YEARS 4 5 9 
11 YEARS 4 4 8 
12 YEARS 9 10 19 
13 YEARS 8 8 16 
14 YEARS 15 14 29 
15 YEARS 10 8 18 
16 YEARS 3 4 7 
17 YEARS 3 3 6 
Total 56 56 112 
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In the braille based  group 4 students were 10 years old, 4 students were 11 years 
old, 9 students were 12 years old, 8 students were 13 years old, 15 students were 
14 years old, 10 students were 15 year old , 3 students were 16 year old and 3 
students were 17 year old. In the model based group, 5,4,10,8,14,8,4 and 3 
students were in the age group of 10,11,12,13,14,15,16 and 17 years respectively. 
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Table 2: DISTRIBUTION OF STUDY PARTICIPANTS BASED ON 
LOCATION 
LOCATION 
 
                               GROUP 
 
BRAILLE BASED 
GROUP 
 
MODEL BASED 
GROUP 
 
URBAN 
 
20* 
 
22* 
 
PERIURBAN 
 
11* 
15* 
 
RURAL 
 
25* 
 
19* 
Total 56 56 
*Chi square test- Chi square  value- 6.000, p value 1.000 
In the braille based group, 20 boys were from urban area, 11 boys were from 
periurban area and 25 boys were from rural area. Whereas in the model based  
group, 22, 15 and 19 students were from urban, periurban and rural areas 
respectively. There was no statistically significant difference in the distribution of 
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study participants within the groups (p=1.000)  and also between the two groups 
based on location (p=1.000) . 
 
Table 3 Distribution of study participants based on the level of their fathers’ 
education 
OPTIONS BRAILLE  
BASED 
GROUP 
MODEL 
BASED 
GROUP 
Less than high 
school 
completed 
37* 34* 
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Fig:3 Distribution of study participants  based on 
location
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High school or 
More than High 
school 
completed 
19* 22* 
Total 56 56 
*Chi Square test, Chi square value- 0.346, p value - 0.556 
Regarding the distribution of participants based on their fathers’ level of 
education, the education levels were classified into two categories- i) less than 
high school completed which included ( no formal schooling, less than primary 
school, primary school completed , secondary school completed) and ii) high 
school or more than high school completed – which included ( high school 
completed , college/university completed ) for convenient analysis. There were 37 
participants whose fathers who had completed less than high school and 19 
participants whose fathers had completed more than high school in the braille 
based group. In the model based group, 34 children had fathers who had less than 
high school level of education and 22 children whose fathers had high school or 
more than high school level of education. There was no statistically significant 
difference in the level of education of the participants’ fathers between the 2 
groups (p=0.556). 
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Table 4 Distribution of study participants based on the level of their mothers’ 
education 
OPTIONS BRAILLE 
BASED 
GROUP 
MODEL 
BASED 
GROUP 
Less than high 
school completed 
38* 32* 
More than High 
school completed 
18* 24* 
Total 56 56 
*Chi Square test, Chi square value- 0.700, p value - 0.403 
Regarding the distribution of participants based on their mothers’ level of 
education, the education levels were classified into two categories- i) less than 
high school completed which included (no formal schooling, less than primary 
school, primary school completed , secondary school completed) and ii) high 
school or more than high school completed – which included ( high school 
completed , college/university completed ) for convenient analysis. There were 38 
participants whose mothers who had completed less than high school and 18 
participants whose mothers had completed more than high school in the braille 
based  group. In the model based group, 32 children had mothers who had less 
than high school level of education and 24 children whose mothers had high 
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school or more than high school level of education. There was no statistically 
significant difference in the level of education of the participants’ mothers 
between the 2 groups (p=0.403). 
 
 
 
 
 
 
 
0
5
10
15
20
25
30
35
40
LESS THAN
HIGH SCHOOL
COMPLETED
HIGH SCHOOL
OR MORE
THAN HIGH
SCHOOL
COMPLETED
BRAILLE BASED GROUP
MODEL BASED GROUP
Fig 5 Distribution of children based on the level of their mothers’ 
education
Results 
 
47 
 
Standard tables from WHO Oral Health Questionnaire for children 2013 
Table 5 – Distribution of children based on their perception regarding the 
health of their teeth 
TIME 
POINTS 
OPTIONS BRAILLE 
BASED 
GROUP 
MODEL 
BASED 
GROUP 
Chi 
square 
value 
p 
value 
 
BASELINE 
GOOD 4# 11# 3.825 0.148* 
 AVERAGE 30# 27# 
POOR 22# 18# 
 
3RD 
MONTH 
 
GOOD 40# 42# 2.059 0.558* 
 AVERAGE 14# 14# 
POOR 2# 0# 
#Mcnemar Bowker test, p value 0.000  
*Chi square test  
Regarding the distribution of children based on the perception regarding the 
health of their teeth, at baseline, 4, 30 and 22  students felt that the health of their 
teeth was good, average and poor respectively in the braille based group.In the 
model based  group, 11, 27 and 18 children reported that they perceived the health 
of their teeth to be good, average and poor respectively. After 3 months, 40 
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students in the braille  based group and 42 students in the model based  group 
perceived the health of their teeth to be good . There was a statistically significant 
difference in the perception of children regarding the state of their teeth between 
baseline and after 3 months in both the groups (p=0.000). 
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Table 6 – Distribution of children based on their perception regarding the 
health of their gums 
TIME 
POINTS 
OPTIONS BRAILLE 
BASED  
GROUP 
MODEL 
BASED 
GROUP 
Chi 
square  
value 
p value 
 
BASELINE 
GOOD 4# 11#  
3.825 
 
0.148* 
 
AVERAGE 30# 27# 
POOR 22# 18# 
 
3RD MONTH 
GOOD 40# 42#  
2.059 
 
0.558* 
 
AVERAGE 14# 14# 
POOR 2# 0# 
p value#  0.000# 
 
0.000# 
 
#Mcnemar Bowker test.  
*Chi square test 
Regarding the distribution of children based on the perception regarding the 
health of their gums, at baseline, 4, 30 and 22  students felt that the health of their 
gums was good, average and poor respectively in the braille based  group.In the 
model based  group, 11, 27 and 18 children reported that they perceived the health 
of their gums to be good, average and poor respectively. After 3 months, 40 
students in the braille based  group and 42 students in the model  based group 
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perceived the health of their gums to be good . There was a statistically significant 
difference in the perception of children regarding the state of their gums between 
baseline and after 3 months in both the groups (p=0.000). 
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Table 7 Distribution of participants based on their habit of cleaning their 
teeth 
TIME 
POINTS 
OPTIONS BRAILLE 
BASED  
GROUP 
MODEL 
BASED 
GROUP 
Chi 
square 
value 
p value 
 
BASELINE 
Once a day 44 46 2.000 0.157+ 
Twice a day 12 10 
 
3RD 
MONTH 
Once a day 40 44 2.000 0.157+ 
Twice a day 16 12 
+ Chi square test 
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Fig 8 Distribution of study participants based on the habit of 
cleaning their teeth  between two groups at baseline and 3rd 
month 
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In the distribution of study participants based on their habit of cleaning their teeth, 
the participants were classified into two categories- i) children who cleaned their 
teeth once a day and ii) children who cleaned their teeth twice a day,for 
convenient analysis.44 participants from braille group and 46 participants from 
model group cleaned their teeth once a day at baseline. 12 participants from 
braille group and 10 participants from model group cleaned their teeth twice a day 
at baseline. At the 3rd month, 40 participants from braille group and 44 
participants from model group cleaned their teeth once a day . 16 participants 
from braille group and 12 participants from model group cleaned their teeth twice 
a day. 
Table 8 Distribution of study participants  regarding the satisfaction because 
of the state of their teeth and mouth during the past year 
Satisfaction because of the state of their teeth and mouth 
OPTIONS BRAILLE 
BASED 
GROUP 
MODEL 
BASED 
GROUP 
Chi 
square 
value 
p value 
 
Satisfied 
 
51 
 
54 
 
1.371 
 
 
 
 
0.242* 
 
Not satisfied 
 
5 
 
2 
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*Chi square test- Chi square value- 1.371, p value- 0.242 
 
 
Regarding the distribution of participants based on the state of their teeth and 
experience of problems ,the responses were categorised into i) satisfied with the 
state of their teeth and mouth and ii) not satisfied with the state of their teeth and 
mouth (which included avoiding smiling and laughing because of their teeth, 
other children making fun of their teeth, missing classes at school or missing 
school the whole day due to toothache or discomfort, difficulty in biting hard 
foods and difficulty in chewing) for convenient amalysis. 51 and 54 participants 
from the braille based  and model based group respectively felt satisfied with the 
state of their teeth . 5 and 2 particpiants respectively did not feel satisfied with the 
state of their teeth . 
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Fig 9  Distribution of study participants based  on their 
satisfaction regarding the  state of their teeth and mouth during 
the past year
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Table 9: DISTRIBUTION OF STUDY PARTICIPANTS BASED ON THE 
MEAN PLAQUE INDEX  SCORES WITHIN THE TWO GROUPS AT 
BASELINE AND AT 3RD MONTH  OF THE STUDY PERIOD 
 
 
GROUPS 
 
Mean PI Scores ± Standard 
Deviation 
 
 
 
p-Value 
 
 
 
 
Z value  
BASELINE 
 
3RD MONTH 
 
BRAILLE 
BASED 
GROUP 
 
1.72 ± 0.15** 1.11 ± 0.30++ 0.000* 
 
 
-6.278 
 
MODEL 
BASED 
GROUP 
 
 
1.71 ± 0.15** 
 
1.12 ± 0.26++ 0.000* 
 
 
-6.206 
*Wilcoxon signed rank test 
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** Z value    -0.861, p value 0.389  Mann Whitney U test 
++ Z value   -0.480, p value 0.631  Mann Whitney U test 
 
In the braille  group, the mean PI score was 1.72 at the baseline which gradually 
reduced to 1.11 in the 3rd  month which was statistically significant (p=0.000). In 
the model group the mean PI score at the baseline was 1.71 which reduced to 1.12 
at the third month , which was also statistically significant (p<0.001) . There was 
no significant difference in the mean plaque index scores betweeen the two groups 
at baseline (p=0.389) and 3rd month (p=0.631). 
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Fig:10 Distribution of study participants based on the mean 
Plaque Index (PI) scores between the two groups at baseline 
and at 3rd month
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Table 10: DISTRIBUTION OF STUDY PARTICIPANTS BASED ON THE 
MEAN GINGIVAL INDEX  SCORES WITHIN THE TWO GROUPS AT 
BASELINE AND AT 3RD MONTH  OF THE STUDY PERIOD 
 
GROUPS 
 
Mean GI Scores ± Standard 
Deviation 
 
 
 
 
Z value 
 
 
 
p-Value* 
 
BASELINE 
 
3RD MONTH 
 
BRAILLE 
BASED 
GROUP 
 
0.85± 0.45** 0.645 ± 0.306++ -6.307 0.000 
 
MODEL 
BASED 
GROUP 
 
0.85 ± 0.31** 0.57 ± 0.149++ 
 
-6.417 
 
0.000 
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*Wilcoxon signed rank test 
** Z value  -0.500,p value 0.617  Mann Whitney U test 
++ Z value  -0.777, p value 0.437 Mann Whitney U test 
In the braille based group, the mean GI score was O,85 at the baseline which 
gradually reduced to 0.64 in the 3rd  month which was statistically significant 
(p=0.000). In the model based group the mean GI score at the baseline was 0.85 in 
the baseline  which reduced to 0.57 at the third month , which was also statistically 
significant (p=0.000). There was no significant difference in the mean gingival  
index scores betweeen the two groups at baseline (p=0.617) and 3rd month 
(p=0.437). 
 
 
Results 
 
58 
 
 
 
 
 
 
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
BASELINE 3RD MONTH
M
ea
n
G
I 
sc
o
re
s
Fig:11 Distribution of study participants based on the mean 
Gingival Index (GI) scores between the two groups at baseline 
and at 3rd month 
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DISCUSSION 
The present study was undertaken to evaluate and compare the effectiveness of  
braille based and model based oral health education programme in the improvement 
of oral health knowledge and oral health status among 10 – 17 year old  visually 
impaired school children in Chennai city. 
An interventional study design was used in this study as it was considered the 
most effective method  to determine whether a cause-effect relationship exists 
between an intervention and outcome. The design was specifically attuned  to 
evaluate the direct impacts of intervention on the oral health of the individual. 
Good health is a fundamental human right, a social goal and an essential human 
need to be achieved 36. Oral problems have emerged as one of the important 
public health concerns in India. Oral problems result in pain, agony, functional, 
and aesthetic problems for the indivudual which leads to the loss of working man-
hours 40. Visually impaired children were selected for this study  because of the 
higher risk they are in, to develop oral diseases 37. Dental care is the most 
common unmet need among visually impaired children.They also have poorer 
oral  health status compared to the general population 14. The development of 
manual dexterity is related to chronological age . 10-17 year old visually impaired 
children were chosen for this study as children only above 6 years are capable of 
independent brushing 37. 
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Visually impaired children depend a lot on sound , speech and touch to adapt  
themselves to situations which necessitates comprehensive oral health education 
delivery based on  simple but effective learning approaches to improve the oral 
hygiene skills and knowledge among them 17. Hence, this study assessed and 
compared the effectiveness of braille based and model based oral health education 
among 10- 17 year old  visually impaired children after 3 months. 
BRAILLE BASED  HEALTH EDUCATION 
Braille based oral health education has been extremely useful among visually 
impaired individuals 41. It is an important language for reading in visually 
impaired children where they understand and feel the world via touch perception 
16. 
Braille reading is tactile and motoric; dots are felt through the touch receptors in 
the fingertips as they move across lines. Braille is read in a two-by-three array: 
dots 1-2-3 in the first column, and dots 4-5-6 in the second column 42. The 
strongest case for the importance of braille is linked to the 'literacy argument,' 
which advocates that braille allows users to learn spelling, punctuation, and gain 
an understanding of how text is formatted on the page 43. 
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BENEFITS OF BRAILLE 
 Braille allows reading and writing skills to be developed. 
 Because literacy is based on the ability to read and write, braille is the 
only media available for obtaining literacy for people who use their tactile 
sense as the primary means of gathering information. 
 Braille allows the student who is functionally blind to have the same 
“written” materials in the classroom as sighted peers. 
 Braille allows for instruction in correct written language usage such as 
structuring sentences, spelling, formatting paragraphs and editing. 
 Braille allows the selection of a book for the pleasure of reading 
independently at any time or place without additional equipment 44. 
Braille based oral health education has been proven to be an effective tool 
in improving oral hygiene among visually impaired children through 
various researched done across the globe. 
In this study, seven golden rules for healthy oral cavity were converted to  
braille and provided to one group of visually impaired children 17. 
ORAL HEALTH EDUCATION USING AUDIO TACTILE 
PERFORMANCE TECHNIQUE 
           Another special health education method in practice among visually 
impaired children is the Audio Tactile Performance technique (ATP). This 
method involved 3 components namely , audio, tactilem perception and finally 
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performance . The children were initially informed verbally about the importance 
of the teeth and the method of brushing (Audio). Then, they were made to feel the 
teeth on a larger size model( tactile perception). Finally, they were asked to brush 
on the model with assistance (performance). Adequate training was given until 
each child was able to brush his own teeth independently with confidence 15. This 
technique has been proven to be effective in helping the visually impaired 
children develop their brushing skills and improving their oral hygiene 15,31,38 41. 
This study assessed the knowledge regarding oral health using WHO Oral health 
questionnaire for children . 
ORAL HEALTH KNOWLEDGE 
             In this study, the self  perception of the visually impaired children 
regarding their state of teeth and gums were assessed . There was an increase in the 
number of children who perceived the health of their teeth to be good post 
intervention in both the braille based and tooth model based group (4 pre 
intervention to 40 post intervention in braille based group and 11- pre intervention  
to 42 post intervention in model  based group). The improvement in the self 
perceived state of teeth and gums of the visually impaired children could be due to 
the fact that their oral hygiene had improved post intervention in both braille based 
group and tooth model based (ATP) group.  This aspect signifies the importance of 
both braille script based health education and  and tooth model based health 
education (ATP ) technique to be effective among visually impaired children. 
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In this study, the habit of cleaning the teeth twice daily was also seen to be 
increased post intervention. 12 children brushed their teeth twice daily at baseline 
in the braille based group while 10 children brushed their teeth twice daily in the 
model based (ATP) group. Post intervention at the 3rd month, in the braille group, 
16, 12  children brushed their teeth twice daily in the braille based group and 
model based (ATP) group respectively. The difference was not statistically 
significant. This might be due to the fact that 3 months was a shorter duration for 
the children  to learn the twice a day brushing habit through braille based and 
model based method . Similar results were produced in a research by Hebbal M et 
al where the increase in the frequency of twice a day brushing among visually 
impaired children through intervention by ATP method was not statistically 
significant 31. A study by Joybell C  et al concluded that there was an increase in 
the frequency of twice a day toothbrushing increased significantly post health 
education at 2 months by ATP method among the visually impaired children 15. 
Yet another research by Debnath A et al stated that there was a statistically 
significant increase in the percentage of visually impaired children who brush 
twice daily post intervention with a combination of music based brushing 
technique, education through braille text and education through dental cast 
models 17. 
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ORAL HEALTH STATUS 
PLAQUE AND GINGIVAL INDEX SCORES 
In this study, the oral health status was assessed using the plaque index (PI) and 
gingival index (GI). There was a statistically significant reduction in both the 
plaque index and gingival index scores at the 3rd month after intervention in both 
braille based and model based (ATP) groups . The plaque index scores for the 
braille group  was 1.72 ±0.15 at baseline which got reduced considerably to 1.11± 
0.30 at the 3rd month.For the model based group, the plaque index scores were 
1.71 ±0.15 at baseline and 1.12± 0.26 at the 3rd month.  Similarly the gingival 
index scores for the braille group was 0.85± 0.45 at baseline and 0.64 ±0.30 at the 
3rd month. For the model group(ATP) , the gingival index scores were 0.85± 0.31 
at baseline and 0.57±0.14 at the 3rd month. There was no statistically  significant 
difference in the inter group comparison (braille based and model based groups) 
at baseline and also at the 3rd month. This might be because of the shorter duration 
(3 months) and also because of the fact that both the techniques were equally 
acceptable among children . A research by Krishnakumar et al proved that there 
was a significant decrease in the mean plaque index scores post intervention with 
model based oral health education proving the effect of  model based health 
education 37 . Similar results were observed in a study by Gautham A et al where 
there was a significant reduction in both the plaque and gingival index score 
among the visually impaired children who received health education through 
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braille text and also through tactile tooth models in conjunction with the audio 
aids 18. The effectiveness of the model based oral health education was also 
stressed upon through another research by Joybell C et al 15 where  there was a 
statistically significant decrease in the mean plaque index score post intervention 
after 2 months. Hebbal M et al , in their research proved yet again that model 
based health education( ATP) method was effective in reducing the plaque scores 
after 18 months 31. 
A research by Arpan Debnath also stressed upon the importance of combination 
of braille text, tooth models and music based brushing technique to be effective in 
reducing the mean plaque scores at 6 months 17. The results of this study are also 
in line with a results of a research by Chowdary PB et al where combination of 
verbal instructions , braille text and model based education significantly reduces 
both the mean plaque and gingival index  scores post intervention 36. 
Overall results showed that there was a statistically significant reduction in the 
mean plaque and gingival index scores post intervention in both braille based and 
tooth model based group. This led to the fact that the improvement in oral hygiene 
could be due to  the advocated proper tooth brushing method through tooth 
models and also proper oral hygiene instructions given through braille script. Both 
tooth model based and braille based oral health education methods are thus 
effective methods which could pave way for improving oral health of visually 
impaired children. Interventions should be given to the children based on their 
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liking- some children have exceptional ability to read braille, some children learn 
better through the model (ATP) method. Additionally, with longer periods of 
follow up ,and with proper reinforcement, the ability of visually impaired children 
to be able to persist with the techniques (braille text and model –ATP method)  
should be explored . 
 
STRENGTHS OF THE STUDY: 
1. The study was registered in Clinical Trial Registry of India. 
2. This is one of the first studies which attempts to promote braille and 
tooth model based oral health education among visually impaired 
children in Chennai. 
3. Braille text and tooth models are accepted modes of health education 
among visually impaired children in various studies. 
 
LIMITATIONS OF THE STUDY 
1. Generalizability was hindered due to heterogeneity in this particular 
population and more so as the  students were recruited from only one 
school of the city, in this study . 
2. Only one gender ( boys ) were recruited in the study . 
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SUMMARY 
The present interventional study was conducted to evaluate and compare the 
effectiveness of braille based  and model based (ATP) oral health education 
programme in the improvement of oral health knowledge and oral health status  
among 10-17 year old visually impaired  school children  in Chennai city. The 
study was conducted at St Louis Institute for Deaf and Blind ,Adyar, Chennai for 
a period of 3 months.  
A total of 112 students who met the eligibility criteria and who were willing to 
participate in the study were selected and allocated  into braille based  and model 
based group, 56 in each group respectively. Oral health status was assessed using 
Plaque index  (PI)22 and Gingival Index (GI)23. Their oral health knowledge  was 
also assessed using WHO Oral health questionnaire for children 21. Oral health 
education was provided to one group (n=56) of children through braille script and 
to the other group (n=56) of children with the help of tooth models (Audio Tactile 
Performance technique).  
Follow up examinations were carried out for both the groups at the third month 
using Plaque Index (PI) and  Gingival Index (GI) .The oral health knowledge of  
was also  assessed at the end of third month. 
The results revealed that: 
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 The mean PI score and GI score in the both the braille based  group and 
the model  based group reduced from baseline to third month which was 
statistically significant (p<0.001); 
 There was an increase in the number of children who perceived their oral 
health to be good at the 3rd month in both braille based group and model 
based (ATP) group. 
 There was also an increase in the number of children who brushed their 
teeth twice daily at the 3rd month in both the braille based and the tooth 
model based (ATP) groups post intervention 
. 
The study results showed that the both braille based and tooth model based (ATP) 
modes of health education improved the oral health knowledge and oral health 
status among the visually impaired children.  
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                                                 CONCLUSION 
Oral health is pivotal to general health and quality of life. Oral health problems 
have always been a frequent problem among children with special needs, which 
includes children who are visually impaired. Oral health care has been one of the 
most unrealized needs of these children.  
Maintenance of oral health among the visually impaired has always been on the 
lower side as compared to the general population. Evidences exist to show that 
visually impaired children have poorer oral hygiene, gingivitis and periodontal 
diseases. The need of the hour therefore has been educational programs aimed 
mainly at those visually impaired children to improve their oral health knowledge 
and oral health practices. 
Visually impaired children depend on sound, speech and touch to be able to adapt 
themselves to a certain situation. Oral health education delivered through braille 
script and tooth models have been proven as effective means to improve oral 
health knowledge and oral hygiene among visually impaired children.  
Our study concluded that the mean plaque and gingival scores of visually 
impaired children improved after deliverance of health education in both braille 
based and tooth model based (ATP) groups. Also there was also an improvement 
in the  number of children who perceived their oral health to be good. There was 
also an increase in the number of children who brushed their teeth twice daily 
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among both the groups which signified the role of braille based education and 
tooth model based health education in improving the oral health knowledge, 
which led to good oral health practice. 
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RECOMMENDATIONS 
 Further longitudinal studies could be designed to assess the effectiveness of braille based 
and model based health education programmes among varied age distribution of visually 
impaired children/ adolescents. 
 Braille based health education could be given in the preferred  language to the visually 
impaired children. 
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ANNEXURE IV 
INFORMED CONSENT FORM 
 
TITLE:  
COMPARISON OF BRAILLE BASED AND MODEL BASED HEALTH 
EDUCATION ON ORAL HEALTH KNOWLEDGE AND ORAL HEALTH 
STATUS AMONG VISUALLY IMPAIRED SCHOOL CHILDREN IN 
CHENNAI CITY- AN INTERVENTIONAL STUDY. 
UNDERTAKING BY THE INVESTIGATOR: 
Your consent for the above study is sought. We undertake to maintain complete 
confidentiality regarding the information obtained from you during the study. If you have 
any doubts regarding the study, please feel free to clarify the same. The investigator and 
contact number is given below: 
Dr.S.Sriram,  Mob no- 9080161773. 
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PARENT’S CONSENT 
I ___________________________, P/O, ___________________, residing at 
_________________________________________________________________ 
__________________________________________________________________
do hereby solemnly state as follows. 
I am the respondent herein; as such I am aware of the facts stated here under. 
I was informed and explained about the pros and cons of the study and the health 
education provided to my son in the ___________ language known to me. 
I give my consent after knowing the full consequences of the study. 
I have given voluntary consent for including my child in the study without any 
individual pressure or duress. 
I have also been informed about the purpose and procedures of the study that is to 
be conducted on my son. I understand that if I give my consent for the study, I 
will have to provide the necessary details required for the study and co-operate. 
I           give my consent for my son to be 
a part of this investigation. 
 
Signature of the investigator.                                            Signature of the Parent. 
Date: 
Place:                                                                                 Signature of the Witness. 
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                                                           ANNEXURE - V 
COMPARISON OF BRAIILE BASED AND MODEL BASED HEALTH 
EDUCATION ON ORAL HEALTH KNOWLEDGE AND ORAL HEALTH 
STATUS AMONG VISUALLY IMPAIRED SCHOOL CHILDREN IN 
CHENNAI CITY- AN INTERVENTIONAL STUDY 
INVESTIGATOR NAME: S. SRIRAM  
WHO ORAL HEALTH QUESTIONNAIRE FOR CHILDREN 
1. Student ID : 
2. Name: 
3. Class : 
4. Age:  
5. Sex :    
a) Male 
b)  Female  
6. Location  
a) Urban 
b)  periurban  
c)  rural 
      6.Level of education of the father 
            a) No formal schooling 
            b) less than primary schooling 
            c) primary school completed 
            d) secondary school completed 
            e) high school completed 
            f) college/university completed 
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           g) No male adult in household 
           h) don’t know 
      7.  Level of education of the mother 
            a) No formal schooling 
            b) less than primary schooling 
            c) primary school completed 
            d) secondary school completed 
            e) high school completed 
            f) college/university completed 
           g) No male adult in household 
           h) Don’t know 
    8.How do you describe the health of your teeth? 
           a) excellent  
           b) Very good 
           c)  good 
           d) Average 
           e)  poor  
           f)  very poor 
           g) Don’t know 
   9.How do you describe the health of your gums? 
           a)excellent  
           b)Very good 
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           c)good 
           d)Average 
           e)poor 
           f)very poor 
           g)Don’t know 
 10. How often do you clean your teeth? 
           a) Never 
           b) Several times a month (2-3 times) 
           c) Once a week 
           d) Several times a week (2-6 times) 
           e) Once a day 
           f) 2 or more times a day 
11. Do you use toothpaste to clean your teeth  ? 
           a)Yes    
           b )No 
12. Because of the state of your teeth and mouth, have you experienced any of the 
following problems during the past year? 
a) I am not satisfied with the appearance of my teeth      
            i) yes  ii) no iii) don’t know 
b) I often avoid smiling or laughing because of my teeth   
            i) yes  ii) no iii) don’t know 
c)Other children make fun of my teeth 
            i) yes  ii) no iii) don’t know 
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d)Toothache or discomfort caused by my teeth forced me to miss classes at 
school, miss school 
            i) yes  ii) no iii) don’t know 
e) I have difficulty biting hard foods 
            i) yes  ii) no iii) don’t know 
f) I have difficulty in chewing 
            i) yes  ii) no iii) don’t know 
                                      Plaque Index (Silness and Loe 1967) 
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Gingival Index (Loe and Silness 1963) 
MAXILLA 
M               
D               
B               
P               
 
MANDIBLE 
M               
D               
B               
L               
 
 
 
 
 
Annexures 
 
ANNEXURE VI 
 
 
 
 
 
 
 
 
Annexures 
 
ANNEXURE VII 
 
 
 
 
 
Annexures 
 
 
 
 
 
 
Annexures 
 
 
 
 
 
 
Annexures 
 
                                        ANNEXURE VIII
 
 
 
 
